In a preceding report, we showed evidence that thyrotropin (TSH) stimulates Ca2+ efflux from mouse thyroid gland and that TSH stimulation of Ca'+ efflux is inhibited by acute administration of excess iodide to mice fed a low iodine diet (Hashizume et al., 1984). The observations sugge)ted that iodide inhibits Ca2+ efflux through an inhibition of TSH-sensitive adenylate cyclase activity. We found further, that iodide inhibits dibutyryl cyclic AMP (DBC)-stimulated Ca2 efflux. The results isuggeted that iodide influences the step subsequent to the generation of cyclic AMP.
Although the precise mechanism of thyrotropin (TSH)-induced modulation of Ca2+ transport in thyroid is not known, changes in Ca2+ movement across the cell membrane appear to play an important role in TSHinduced thyroid hormone secretion (Yamashita et al., 1968; Zor et al., 1968; Dekker and Field, 1971) .
Rodesch and his coworkers (1976) have previously demonstrated that TSH or dibutyryl cyclic APM (DBC) stimulated Ca2+ efflux in canine thyroid in vitro. They suggested that the acceleration of Ca2+ efflux, which is induced by TSH, is mediated by cyclic AMP formation.
We observed that excess iodide administration to low iodine diet (LID)-treated animals in vivo reduces TSH-induced accumulation of cyclic AMP in the thyroid, and felt that the iodide inhibition of cyclic AMP formation is due to inhibition of TS11-sensitive adenylate cyclase (Flashizume et al., 1976) . Similar observations have been reported by several workers. The inhibitory effect of iodide on TSH-stimulated cyclic AMP accumulation has been observed in canine thyroid slices (Van Sande et al., 1975) , and in isolated bovine thyroid cells (Sherwin and Tong, 1975) . Rapoport and his coworkers (1975) have found that the thyroid adenylate cyclase response to TSH in hypophysectomized rats was less in iodineenriched animals.
Recently, we observed that excess iodide administration to LIDtreated animals inhibits TSH-induced Ca2+ efflux from the thyroid (Hashizume at al., 1984) . We suggested that one of the mechanisms of iodide inhibition of Ca2+ efflux is an inhibition of TSH-sensitive adenylate cyclase activity. In the same experimental conditions, we further found that Ca2+ efflux, which is induced by DBC, is also inhibited by excess iodide (Hashizume et al., 1984) . We postulated that acute accumulation of iodide to thyroid inhibits Ca2+ efflux not only by an inhibition of adenylate cyclase but also by an inhibitory action which is distinct from the adenylate cyclase inhibitory action of iodide.
In this study, we investigated the effect of iodide in the basal rate of Ca2+ release from thyroid and examined whether there is a relationship between iodide-induced changes in Ca2+ efflux rate and those in cyclic AMP content in thyroid by using regular diet-or LID-treated mouse thyroid lobes.
Materials and Methods

Animals
Male ddY mice, weighing 18-23g, were fed a regular diet or low iodine diet (LID) (Japan Clea Co.) for 3 weeks. NaI was dissolved in saline and injected ip at doses of 1.0mg. This dose of NaI can significantly inhibit the cyclic AMP formation induced by TSH (Hashizume et al., 1976) . Two hrs later after NaI or saline injection, the animals were killed and their thyroids were removed and used for in vitro studies.
Assay of Ca2+ transport
Ca2+ transport was estimated by a procedure previously described (Hashizume et al., 1984 comparison of Ca2+ release between regular diet-and LID-treated animals By measuring the half time of Ca2+ disappearance in the absence of TSH, the rate of Ca2+ release at the basal level was compared in thyroids obtained from regular diet-treated and those From LID-treated animals. The rate of Ca2+ disappearance in thyroids obtained from LID-treated animals did not differ from that in thyroids obtained from regular diet-treated animals ( Table 1) .
Effect of LID treatment on the activity of cyclic AMP accumulation in thyroids
After the first incubation, cyclic AMP content in thyroids was measused.
The content of cyclic AMP in thyroids derived from LID-given animals was not different from that in thyroids derived from regular diet-treated animals. NaI injection did not alter cyclic AMP content thyroids obtained from LID-treated or those obtained from regular diet-treated animals ( Table 2 ).
Discussion
The rate of Ca2+ release from canine thyroid is known to be stimulated by TSH in vitro (Rodesch et al., 1976) . We confirmed that Ca2+ efflux from thyroid is stimulated by TSH in mouse thyroid lobes. It has been speculated the iodide inhibition of Ca2+ release is due to an inhibition of TSHsensitive adenylate cyclase activity (Rodesch et al., 1976) . Previously, we demonstrated that iodide inhibits TSH stimulation of Ca2+ efflux in mouse thyroid, and speculated that the inhibition is caused by suppression of cyclic AMP formation (Hashizume et al., 1984) . Although we have again observed that iodide inhibits TSH-induced acceleration of Ca2+ efflux from thyroid, the inhibition was observed only when thyroids from LIDtreated animals were used. The results indicate that acute accumulation of excess iodide in thyroid induces an inhibition of TSH-induced acceleration of Ca2+ efflux. It is possible that iodide inhibits Ca2+ efflux through an inhibition of adenylate cyclase activity since we observed that TSH stimulation of the enzyme activity in thyroids obtained from LID-treated animals is inhibited by excess iodide administration before in vitro study (Hashizume et al., 1976) . In this report, we have demonstrated that iodide decreases the basal Ca2+ releasing rate in thyroids obtained from LID-treated animals. In contrast to this finding, we could not observe the same effect of iodide in thyroids obtained from regular diet-treated animals.
The results suggest that acute accumulation of excess iodide in thyroid induces a mechanism by which Ca2+ efflux is inhibited. As is well known, LID treatment stimulates TSH secretion from pituitary, and increases the TSH concentration in the serum (Erman, 1979) . If the endogenous TSH could stimulate Ca2+ efflux, the rate of Ca2+ efflux in thyroid obtained from LID-treated animals might be increased. However, we found no accelerated-Ca2+ efflux in thyroids obtained from LID-treated animals at the basal level. These observations suggested that the influence of endogenous TSH in in vivo study is negligible. This speculation was supported by the finding that cyclic AMP content in thyroids obtained from LID-treated animals was not different from that in thyroids obtained from regular diet-treated animals. Previously, we observed that DBC stimulation of Ca2+ efflux is inhibited by iodide administration in vivo in LID-treated mouse thyroids (Hashizume et al., 1984) . This observation suggests that iodide inhibits Ca2+ efflux not only by an inhibition of adenylate cyclase activity but also by an inhibition of mechanism subsequent to the generation of cyclic AMP. Although the precise mechanism is not known, the latter mechanism of Ca2+ efflux suppression, induced by iodide, might be related to the inhibition of basal Ca2+ efflux induced by iodide.
On the basis of these findings, we speculated that acute accumulation of iodide inhibits Ca2+ efflux by an inhibitory action which is distinct from the adenyale cyclase inhibiting action of iodide. While the inter-action of iodide with Ca2+ movement across cell membrane may play an important role in the regulation of thyroid hormone secretion (Van Sande and Dumont, 1973; Van Sande et al., 1975; Yamashita et al., 1975) , the precise mechanism of it remains to be elucidated.
